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IX. Obfervatiom of a new Variable Star. By John Goodricke, 
Efq .; communicated by Sir H. Cw Engle field, Bari. F. R. & 
and A. -S’- 


Head January 27, 1785, 

TO SIR H. C. ENGLEPIELD, BART. 

DEAR SIR, York, Jan. 10, 1785. 

T HE account that has been lately given of the regular 
variation of Algol’s light, and the notice aftronomers 
have been pleafed to take of it, are well known. It is natural 
therefore to fuppofe, that the relation of other fimilar phaeno- 
mena may alfo meet with the fame favourable reception. Of 
this kind is the following, which I beg the favour of you to 
prelent to the Royal Society. 

On the 10th of September, -1784, whilft my attention was 
directed towards that part of the heavens where /3 Eyrae was 
fituated, I was furprifed to find this liar much lefs bright than 
ufual, whereupon I fufpedted that it might be a variable liar: 
my fulpicions were afterwards confirmed by a feries of obfer- 
vations, which have been regularly continued fince that time, 
and which will prefently follow in their proper place. At firfifc 
I thought the light of this liar fubjedt to a periodical variation 
of nearly fix days and nine hours , though the degree of its di¬ 
minution did not then appear to be conflant; but now, upon a 
more clofe examination of the oblervations themfelves, I am 
Vol. LXXV. X inclined 
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inclined to think, that the extent of its variation is twelve days 
and nineteen hours , during which time it undergoes the fol¬ 
lowing changes. 

r. It is of the third magnitude for about two days. 

2. It diminifhes in about one day and a quarter. 

3. It is between the fifth and fourth magnitude for Iefs than 
a day. 

4. It increafes in about two days. 

5. It is of the third magnitude for about three days. 

6. It diminifhes in about one day. 

7. It is fomething larger than a ft'ar of the fourth magnitude 
for little lefs than a day. 

8. It increafes in about one day and three quarters to the firft 
point, and fo completes a whole period. 

Thefe eight points of the variation are perhaps inaccurately 
afcertained ; and indeed it cannot be expected to be otherwife in 
eftimations of this nature, where it is very poffible to err even 
feveral hours. 

The relative brightnefs of ft Lyras, at its obfcuration in the 
third and feventh points, is nearly as follows. When in that of 
the third point, it is lefs than £ and x, and nearly equal to 
J Lyrae; and when in that of the feventh point, it is rather 
lefs than £ and 0 Herculis, and much brighter than x, and 
<1 Lyrae. At its greateft brightnefs in the firfl and fifth points* 
it is fometimes brighter than y Lyrae, but lefs than /3 Cygni,, 
and fometimes only nearly equal to it; but in thole points it 
feems to alter in its brightnefs feveral times in the fame nighty 
and that generally in a pretty confiderable degree. However, 
this may perhaps be only owing to fome fallacy of obfervation ; 
for I have often perceived, that the relative brightnefs of flars 
is affe&ed not only by the different ftates of the air, but alfo by 
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their- change of pofition occasioned by the earth’s diurnal 
motion, and that particularly in ftars of a great altitude. 

The magnitudes of the ftars, to which jQ Lyra: was com¬ 
pared during the progrefs of its variation, are as follows. 
Q Cygtii and y Lyrae of the third magnitude ; £ and 9 Herculis 
of between the fourth and third magnitude; 0 Herculis is 
Something lefs than a ftar of the fourth magnitude; x, and 
$ Lyrae are ftars of between the fourth and fifth magnitude, if 
not nearer the fifth. The relative brightnefs of thefe ftars 
follows the order in which they are fet down. 


Obfervations of the brightnefs and magnitude of /3 Lyrae. 

1784, Sept. 10. At 11 h. —, much lefs than y Lyrae; 
nearly equal to, if not rather brighter than k, and £ Lyrae, 
and not fo bright as £, Q, ando Herculis; between the fourth 
and fifth magnitude. 

Sept. 11. At 8§ h. nearly the fame as it was laft night, if 
not brighter ; indifferent obfervation. ' 

Sept. 12. At 8f h. and 9 h. between the third and fourth 
magnitude; lefs than y Lyrae, brighter than 9, £, and 0 Her¬ 
culis, and much brighter than £, x, and £ Lyrae. Mr. E. 
Pi got t agrees with me nearly. 

Sept. 13, 15, 18, 19, and 20. It was at or near its greateft 
brightnefs. 

Sept. 2g. At 7I h. it was nearly equal to x , and £ Lyrae, 

and much lefs than £, 9 , and 0 Herculis. 

At lof h. the air being extremely clear, I compared it more 
attentively to the neighbouring ftars, and found it as follows : 
rather a little brighter than £, a little lefs than £ and rather 

X 2 lefs 
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lefs than « Lyrae. Mr. EL Pigott thought, it had rather in 

creafed from 8 $ to ri h. 

Sept. 24. At 13! h. certainly brighter than it was laft night, 
but intervening clouds precluded all further obfervation*. 

Sept. 28. At 1 oh. not quite fo bright as y Lyrae, but rather 
brighter than 9 and £ Herculis. Mr. E. Pigott thought it 
nearly equal to y Lyrae. 

Sept. 29. At h. not fb bright as y Lyrae. 

At 81 h. to i<o£ h; nearly equal to % and 9 Herculis j but if 
any thing it feemed rather lefs than and rather brighter than 
9 ; about the fourth magnitude. 

At t hi h. to 12I h. the feme, if not lefs;; I could not compare 
it well to | and becaufe they were low ;• moon-light, but the 
air was clear. 

Sept. 30. At 7 h. rather lefs than 6 -, if not equal to it ; a 
little lefs than and brighter than 0 Herculis; about the 
fourth jnagnitude. 

At 11 h. and 121 h. it feemed to be on its inereafe, being 
for the moft part larger than £ and 9 Herculis.. 

0 £l. 1 and 2. About its greateft brightnefe, but lefs than 
y Lyrae. Mr. E. Pigott thought it brighter on the 2d 
than on the ift, being on the 2d nearly equal to y Lyrae. 

oa. 4. At 10I h. 1 thought it rather, lefs, but the weather 
was hazy. 

OGt. 5. At 61 h. not fo bright- as | and" 9 Herculis ; a little 
brighter than £ and brighter than 5 and 2 Lyrae; air clear. 

At 9I h» nearly equal to and a' little brighter than 5 and k 

Lyr ae. 

At I2f h. a little lefs than nearly equal to x* and rather a 
little brighter than S Lyrae; bet ween, the fourth and fifth, mag¬ 
nitude; air very clear.. 

* 



(ff a new Variable Star.- ■% 57 

061 , 6 . At 6| h. and 7? h. lefs than.^and », and a little lefs 
than $ Lyras; between- the fifth and fourth magnitude.. 

061 . 7. At 61 h. between the. fourth and third magnitude,;, 
a little brighter than 8 , and nearly equal to | Hereulis; much 
brighter than £, k, andA Lyrte ; I obferved it till i2f h. when 
it was certainly increafed. 

At 7! h. Mr. E. Pigqtt thought it brighter than £ and & 
Hereulis. 

061 . 8-. At 8 h. nearly equal to y Lyras; on account ofthe 
intervening clouds, I could not perceive which, was large fir.; 
third magnitude.. 

061 . 9. At 7 h. rather lefs than y Lyrae; 

061 . 10.- At 7 h ! . 11 i h.. and 12 h. nearly equal to y, if: 
not rather lefs. 

061 . 11.. At 8h. 10 h. and 12 h. rather lefs than y; at 
i:2 h-if any difference, lefs than it was lafl night. 

061 . 15. At 8 h.=t nearly equal ta, though rather, lefs 
than, yLyrae. 

061 r-6; At 6i h. and 9I h. little lefs than y, if not equal 
to it. 

At i i B» rather larger than y, But the weather was foggy.. 
Mr. E. Pigott agrees with me in both obfervations. 

06 h 17. At 6| h.,and 7 h» fomewhat lefs. than y Lyrae*.. 

061 . 18. At 6| h. between the fourth and fifth magnitude 
brighter than k and ^ and rather brighter than £ Lyras; good 
obfervatiom 

At 51 h. I. thought It was decreafed, being; equal to and 
mther brighter than k Lyrae. Mr. E. Pigott alfo thought it 
was decreafing. 

061 . 19. At 6f h. it was rather lefs than £ and and 
Brighter thand Lyras. 
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At 81 h. nearly the fame, if not increafed. 

Oft. 20. At 6| h. rather brighter than £ and 0 Herculis, 
and between the fourth and third magnitude. 

At 8 f h. and 11 h. I thought it was increafed, but it was 
lefs than y Lyrae; between the third and fourth magnitude. 

Oft. 22. At 6 h. 8 h. and 9 h. nearly equal to y Lyrae. 

Oft. 23. At 6 h. 8 h. and 11 h. rather lefs than y t though 
nearly equal to it. 

Oft. 24. At 6| h. and 11 h. lefs than y Lyrae, and brighter 
than £ and 0 Herculis ; at 8 h. Mr. E. Pigott thought it 
rather lefs than y Lyrae. 

Oft. 25. At 6 h. 8 h. and 11 h. nearly, though perhaps not 
quite equal to 0 Herculis; lefs than £ Herculis, and brighter 
than £ and £ Lyrae; about the fourth magnitude. At 6| h* 
Mr. E. Pigott thought it rather brighter than 0 and 0 
Herculis. 

Oft. 26. At 6 h. and 11 h. brighter than 0 and £ Herculis, 
but lefs than y Lyrae. 

Oft. 27. At 6h. and 8| h. brighter than it was laffc night, 
but ftili lefs than y Lyrae; much brighter than £ and 0 Her¬ 
culis; the moon was at its full. 

Oft. 28. At 8 h. ± rather lefs than y Lyrae. 

Oft. 29. At 91 h. nearly equal to, though rather brighter 
than y Lyrae; I faw them but for aihort time on account of 
clouds coming on.. 

Oft. 31. At 8 h. between the fifth and fourth magnitude; 
lefs than £ and x, and brighter than § Lyrae. Mr. E. Pigott 
thought it equal to £ Lyrae at 8| h. 

Nov. 1. At 6§h. between the fourth and fifth magnitude; 
rather brighter than and brighter than « and 8 Lyrae. 

Nov. 3. At 5! h. little lefs than y Lyrae. 


Nov. 
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Nov. 6 . At 8 k. rather lefs than y Lyrae, and brighter 
than 9 Herculis. Mr. E. Pigott thought it nearly equal to y 

Lyrae. 

Not. 7. At 7 h. and 104 h. much lefs than y Lyras ; 
nearly equal to, if not rather brighter than, 9 Herculis, and 
rather lefs than | Herculis; between the fourth and third mag* 
nitude. 

Nov. to. At 1 of h. nearly equal to y Lyrae* Mr. Eh 
Pigott thought it not quite fo bright as y at n h. 

Nov. i t. At 5I h. and 7 h. a little brighter than y luym j 
afterwards I rather thought them equal,, though 0 appeared 
for the moft part fomething brighter. At 11 h. and 12 h, they 
appeared nearly equal. At 7 h. Mr. B. Pigott thought it was 
lefs than y, if there was any difference. 

Nov. 12. At 6| h. 84 h. and 10 h. much lefs than y Lyrae,. 
but brighter than £ and 9 Herculis ; between the fourth and 
third magnitude. 

Nov. 13. At 6| h. and’ 10 h. equal to, if not rather lefs, 
than £ lefs than «, and brighter than I Lyrae;, between the 
fifth and fourth magnitude. At 5.4 k. Mr. E.. Pbgott thought 
it rather brigh ter than £ Lyrae. 

Nov. 16. At 71 h. little lefs than y. At 10 h. certainly & 
tittle brighter than it. 

Nov. 17. At 6h. rather brighter than y* Afc84h. 9f In. 
and ioj h. brighter than y, and lefs than (2 Cygni, 

Nov. i&. At 9 h. 10 h. and 19 h. juft the fame- 

Nov. 19, At 6 4 h. and 8 h. lefs than y Lyrae, and brighter, 
than 9 and f Herculis ; between the third and fourth magnitude. 
At 10 h. fomething brighter than 9 Herculis. 

Nov. 20, At 7 h. 8 h. and 104 h. rather lefs. than |, and: 
rather brighter than 9 Herculisbetween, the fourth and third 

7 magnitude^. 
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magaltude. At i8| h. I thought,it was increafed; obferved ia 

twilight. 

Nov. 2!. At 7 h. fomething brighter than 9 and £ Herculis. 

Nov. 25. At 7 h. lefs than y Lyras, and brighter than 9 
Herculis; between the fourth and third magnitude. At 9I h. 
I thought it was decreafed,. being now of the fourth mag¬ 
nitude. 

, Nov. 26. At 9 h. .Hz much lefs than y, and of between the 
fourth and fifth magnitude ; but the weather wa3 too hazy, 
and the moon-light too ftrong, to obferve well. 

Nov. 29. At 71 h. and 8 h. rather brighter than y Lyras. 
Mr. Edw. Pigott thought it nearly equal to y at 8 h. 

Nov. 30. At 8 \ h. and io|h. brighter than y Lyra;, and 
lefs than /3 Cygni; air clear. 

Dec. 4. At 5I h. 6| h. and iof h. lefh than y Lyras, and 
brighter than 9 Herculis; between the third and fourth mag¬ 
nitude. Mr. E. Pigott thought it nearly equal to y at 6 | h. 

Dec. 9. At 8 h. much lefs than y Lyras, and brighter 
than % Lyrae; about between the fourth and fifth magnitude. 
At 1 Si h. it was increafed, and nearly equal to 0 Herculis; but 
lefs than 6 and £ 5 not quite of the fourth magnitude. 

Dec. 11. At 6 h. and .8 h. lefs than y Lyra?., and brighter 
than 6 and £ Herculis. At 8| h. 91 h. and iSi h. nearly 
equal to, though rather lefs than y. 

Dec. 12. At 5 h. and 6 h. nearly equal to y, though rather 
lefs. 

Dec. 13. At 5ih. and 9 J h. fomething brighter than y. 

Dec. 14. At 7 h. and 8| h. rather brighter than y. 

Dec. 17. At yf h. lefs than y Lyrae, and brighter than 
I and | Herculis. At 7 5 h. nearly equal to y, though rather 
lefs. 

Dec. 
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Dec. 19. At 9 h. I believe it was brighter than y, but the 
weather was not very favourable. 

At 19 h. little lefs than y. 

Dec. 20. At 5 1 h. lefs than y Lyras, and brighter than 
0 and | Herculis. At 6§ h. nearly equal, though rather lefs 
than y Lyras. 

Dec. 21. At 8 h. much lefs than y, and coufderably 
brighter than Lyras.; not quite of the fourth magnitude. 

At 18 h. a little brighter than and k, and brighter than I 
Lyras; between the fourth and fifth magnitude. 

Dec. 28. At 6 h. lefs than y and brighter than '0 Herculis ; 
between the third and fourth magnitude. At 8 h. nearly equal 
■to 0 Herculis ; between the fourth and third magnitude. 

1785, Jan. 5. At jih. about equal to 0 Herculis; fourth 
magnitude. 

Jan. 6. At 5I h. between y Lyras and 0 Herculis, but rather 
nearer y. At 8| h, it feemed a little brighter than y. 

From the above feries of obfervations 1 have deduced all the 
conclufions relative to the eight points of the variation, as they 
are Hated in the beginning of this paper. However, as at firfe it 
may not clearly appear, that the fear has a more confiderable 
diminution in the third point than in the feventh, it will not 
be improper to add a few words relating to that circyimftance ; 
for proof of it, therefore, I refer to an attentive comparifon of 
the obfervations of Sept. 10. Sept. 23. Oft. 5 and 6. Odt. 
18 and 19. &c. correfponding to the third point of the varia¬ 
tion with thofe of Sept. 29 and 30. Odt. 25. Nov. 7 and 
19, &c. correfponding to the feventh point of the varia¬ 
tion. It may be objected, that in feme of the obfervations of 
the feventh point, the fear might have become ftill more di- 
minifhed in the intermediate hours; but this is not probable, 
Vol. LXXV. Y beeaufe 
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becaufe in that point the dar has been obferved of about the 
fourth magnitude at intervals much fhorter than in the third 
point, fo that, if it had continued to diminifh, its diminution 
would have proceeded at a more rapid rate, which dill fhews 
that there is at lead a difference between thele two points. 

With regard to the period of the variation, it is evident 
from a collation of the preceding, ohfervations in a coarfe way, 
that it is nearly twelve days and three quarters. To determine it 
with greater accuracy is a fubjeft of confiderable difficulty, in 
the prefent cafe; for unlefs we call obtain very exa6t points of 
comparifon, the period would come out erroneous, efpecially 
if deduced from intervals confiding of only a very few periods, 
as is the cafe here. However, as I have been able to obtain a 
few ohfervations of the middle of its obfeuration in the third 
point accurate enough for our purpofe, I have formed the £oi~ 
lowing calculation. 

Times of the middle of its obfeuration* 
in the third point. 

h. d. h 0 . 

I 7 ^ 4 j Oft. 6 11 on jy a fiiigle period of 12 21 

D° — 12 17 

two periods, each of 12 19 

Hence the period on a mean is 12 <t 9=+= 

In afeertaining the above times, 1 attended particularly to 
the neared ohfervations both preceding and followifig. In the 
manner above dated the period may alfo be deduced from the 
middle of its obfeuration in the feventh point; hut as thefe 
obfervations are not fo exa£t as the above, I (hall only, as a 
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further confirmation, Compare two of the molt diliant of 
them, viz. Sept. 29. 22 h. and Nov* 20. 6 h. which interval I 
find contains fix periods, each of 12 d. 20 h. ^= . 

I have It in my intention to purlue the fiibjeCt further, and 
when X have got a fulficlent number of bbfervations, it will 
be eal}' tb determine the period iviith greater exaCtnefs, and 
alfo at the fame time to afcertain the other particulars of the 
variation with more precifion. In the mean while I wifti that 
this account may be confidered as being yet imperfect; but I 
was induced to fend it in its prelent liate, in hopes that other 
afironomers may contribute by their bbfervations to the eluci¬ 
dation of this phaenomenon. 

A s ./3 Lyras is a quadruple liar, N° 3. of Mr. Herschkl’s 
Vth Clafs of Double Stars *, I was defirous to fee if any of 
the fmall liars near it would be affeCted by its different changes ; 
but they feemed not to fuffer any alteration, either when it 
was at its greateli or at its leali brightnefs. I attended to this 
the more particularly becaufe the lofs of the liar’s light was 
very confiderable, and the phenomenon feemed to be occafioned 
by a rotation on the liar’s axis, under a fuppofition that there 
are feveral large dark fpots upon its body, and that its axis is 
inclined to the earth’s orbit. 

I mufi not omit mentioning here that Mr. Herschel, 
amongli thole liars which he fuppofes to have undergone an 
alteration, reckons (3 or y Lyrae; becaufe he obferved that y was 
much larger than ( 3 , while Flamsteed marks both of the 
fame magnitude -f** It may alfo be added, as Ihewing that (3 
Lyrae varied in former times, that Hevelius, in his Catalogue, 
differs from Flamsteed, and marks y of the third magnitude, 

* Phil. Tranf. for 1782, p. 142* 

f Phil. Tranf, for 1783, p. 256, 
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and (3 of between the fourth and third. I have, however,, 
fome doubts whether the variation of this ftar does not entirely 
ceafe or become lefs vifible in certain years. Thefe doubts arife 
from fome obfervations of Cassini in Phil. Tranf. N° 73. 
p. 2198. where I find that in obferving the new ftar, which 
then appeared near the beak of the Swan, he compared it very 
frequently for upwards of a month to /3 and y Lyrae, yet 
without perceiving, or even fufpe&ing, that /3 was variable,, 
though it was eafy for him to have perceived it, if the varia¬ 
tion had then been even lefs than it is now, 

I am, &c, 

JOHN goodric&e; 




